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Abstract 
This dissertation was written as part of the MSc in Energy Law, Business, Regulation 
and Policy at the International Hellenic University.  
Renewable energy resources have been at the centre of world attention for a 
significant period of time, as the majority of countries concentrate their efforts on 
safeguarding public health and the environment. However, the ever-growing volumes 
of waste are certain to hamper those efforts, if they are managed inefficiently. Thus, as 
soon as the level of the environmental impact of landfills was realised, the academic 
community and the political vanguard turned towards discovering and implementing 
technologies and policies, which would drive waste away from landfills; amongst them, 
waste-to-energy stands out as an efficient way to treat waste and extract valuable 
amounts of energy in the process.  
However, Greece has yet to develop sufficient WTE capacity, simultaneously 
demonstrating low performances in recycling and energy recovery and a high 
landfilling rate. Therefore, this dissertation attempts to explain why this happens and, 
hopefully, draw attention on the issue, so that eventually Greek authorities change 
their course. Chapter 1 is introductory, containing a brief historical overview of 
relevant developments. The main Waste-to-energy technologies are described in 
Chapter 2; Chapter 3 contains an overview of the European legal framework for WTE, 
presenting four fundamental European Directives and several policy instruments of the 
EU; it proceeds to examine the national legal framework, not omitting a critical 
approach of its main deficiencies. Chapter 4 presents examples of countries which 
either possess a considerable WTE capacity or have made remarkable progress in the 
sector in the recent past, such as Portugal, and then proceeds to examine the present 
situation in Greece regarding waste management. The main points of debate regarding 
WTE are examined in Chapter 5, including elements of personal consideration where 
possible. Chapter 6 attempts to elaborate on both positive and negative aspects of 
WTE in the pattern of an unorthodox SWOT analysis, containing advantages, 
disadvantages, opportunities and barriers. The dissertation concludes with Chapter 7, 
which tries to delve into the reasons why Greece is lagging behind most developed 
countries in incorporating WTE in its energy planning; finally, recommendations are 
made on a legislative and strategic level, so that WTE development in Greece follows a 
smooth and uneventful course. 
 
Keywords: Waste-to-energy, Waste management, Energy law, Energy policy, 
Renewable energy sources. 
 
Georgios Kotopoulos Penirtzis 
27.02.2018 
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Chapter 1: Introduction 
One of the consequences of the formation of human communities was the emergence 
of the need to efficiently treat and dispose of the waste materials produced by human 
activities. This, in turn, resulted in the need to determine commonly accepted rules 
regarding waste. Thus, legislation on waste management and disposal appeared as 
early as the fifth century BC in Athens. From then on, pieces of legislation have 
continuously been issued to address this problem, which posed grave hazards to public 
health and the environment and, at some point, was even documented to compromise 
city fortifications1. During the industrial revolution, successive urbanisation waves led 
to a rampant growth of urban population, thereby aggravating the already existing 
problems caused by waste2. Then, environmental concerns and geopolitical turmoil, 
which deeply affected the late modern era, had their influence on the energy sector as 
well; thus, towards the end of the twentieth century two key events determined the 
course of the energy industry as regards fossil fuel consumption: The oil crises of 1973 
and 1979 and the raised public awareness of the global warming issue resulted in a 
global turn towards RES as a feasible alternative to fossil fuels3, Greece being amongst 
the first European nations to adopt legislation favouring such sources4. 
However, apart from the wind, the sun and the flow of water, there is another source 
of energy, which still remains largely unexploited in Greece: Despite its energy content, 
the largest portion of Greek waste continues being deposited in landfills5, thus being 
wasted itself. This dissertation attempts a multilateral approach of WTE operations 
and aims to explain why energy recovery from waste is currently stagnating in Greece; 
finally, it aspires to propose advantageous practices of waste management for the 
country, which has, in the view of this author, much to gain and little to fear from 
including WTE activities in its energy planning. 
                                                 
1 Williams, P. (2010). Waste Treatment and Disposal. 2nd ed. Chichester: John Wiley & Sons, pp.1-2. 
2 Ibid., p.2. 
3 Toke, D. (2011). Ecological Modernisation and Renewable Energy. Basingstoke: Palgrave Macmillan, 
pp.2, 7. 
4 Giannini, E. et al. (2015). Penetration of Photovoltaics in Greece. Energies, 8(12), p.6498. 
5 Damigos, D., Menegaki, M. and Kaliampakos, D. (2016). Monetizing the social benefits of landfill 
mining: Evidence from a Contingent Valuation survey in a rural area in Greece. Waste Management, 51, 
p.119. 
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Chapter 2: Main Waste-to-Energy methods 
Firstly, a presentation of the technical dimension of the WTE sector is necessary, to 
review the most notable points of its main technologies. 
2.1 Incineration 
Incineration is an old thermal method of treating waste, which involves a high 
temperature and a source of flame and results in the oxidation of waste and, 
subsequently, the elimination of its organic elements and the reduction of its weight 
and volume6. Moisture, which has to be removed, typically represents a 20-25% by 
weight of waste in its solid state7. The incineration method usually comprises three 
phases: Drying, where the moisture content is evaporated; ignition, where dry waste is 
set alight; and, finally, burnout, where waste is driven through the furnace and its 
organic fraction is consumed by flames8. This results in the production of heat, which is 
suitable for energy generation; to achieve this, incineration units feature boilers, 
converting water to steam, which, in turn, can be used either directly, to feed a 
heating system, or serve as a propelling force to set a steam turbine in motion and 
generate electricity9. This method produces polluting gases, which are then directed to 
cleaning devices prior to their release in the air10 and bottom and fly ashes, whose 
content may comprise heavy metals such as lead, copper, zinc, arsenic, chromium and 
cadmium11. Following further treatment, fly ash is directed to sanitary landfills, 
whereas bottom ash is utilised by the construction sector12. 
                                                 
6 Kalogirou, E. et al. (2012). Waste Management in Greece and Potential for Waste-to-Energy. In: A. 
Karagiannidis, ed., Waste to Energy: Opportunities and Challenges for Developing and Transition 
Economies. London: Springer, p.226. 
7 Rogoff, M. and Screve, F. (2011). Waste-to-energy: Technologies and Project Implementation. 2nd ed. 
Waltham, MA: William Andrews/Elsevier, p.24. 
8 Ibid. 
9 Kalogirou, E. et al. (2012). Waste Management in Greece and Potential for Waste-to-Energy. In: A. 
Karagiannidis, ed., Waste to Energy: Opportunities and Challenges for Developing and Transition 
Economies. London: Springer, p.226. 
10 Ibid. 
11 Xu, Y., Chen, Y. and Feng, Y. (2013). Stabilization treatment of the heavy metals in fly ash from 
municipal solid waste incineration using diisopropyl dithiophosphate potassium. Environmental 
Technology, 34(11), pp.1411-1419. 
12 Kalogirou, E. et al. (2012). Waste Management in Greece and Potential for Waste-to-Energy. In: A. 
Karagiannidis, ed., Waste to Energy: Opportunities and Challenges for Developing and Transition 
Economies. London: Springer, p.226. 
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Amongst all available WTE technologies, incineration is the prevalent method in 
Europe13. Given that this process can result in the release of numerous contaminant 
elements or compounds into the environment, the presence and proper operation of 
flue gas cleaning systems is essential. A wide variety of cleaning devices is presently 
available; the composition of the gases produced by the process, as well as the 
composition of the waste itself are the basic criteria to decide on the most suitable 
option to be installed14. The incineration method has been documented to decrease 
the weight of the waste by over 75% and its volume by 85-90%15. This constitutes an 
obvious advantage, since, apart from its serious environmental consequences, waste 
also consumes space, especially if a country resorts to landfills for its disposal. The 
space relieved by employing the incineration technology can then be used to serve 
non-harmful purposes.  
2.2 Pyrolysis 
Pyrolysis is a thermo-chemical process of decomposition of organic waste, which, in 
contrast to incineration, is carried out in an oxygen-free environment16. Waste is 
exposed to temperatures ranging from 400 to 800 °C17, resulting in the formation of 
char, oil, wax and various combustible gases18. The heat required is generated either 
by the transfer of hot gas or by igniting the very products of the process19. This method 
has been proven to be highly versatile, as the operator is able to adjust conditions such 
as temperature and heating rate to acquire the most desirable product20. According to 
research, pyrolysis has demonstrated encouraging results, since it produces lower 
                                                 
13 Kalogirou, E. et al. (2012). Waste Management in Greece and Potential for Waste-to-Energy. In: A. 
Karagiannidis, ed., Waste to Energy: Opportunities and Challenges for Developing and Transition 
Economies. London: Springer, p.226. 
14 Kalogirou, E. et al. (2012). Waste Management in Greece and Potential for Waste-to-Energy. In: A. 
Karagiannidis, ed., Waste to Energy: Opportunities and Challenges for Developing and Transition 
Economies. London: Springer, p.226. 
15 Rogoff, M. and Screve, F. (2011). Waste-to-energy: Technologies and Project Implementation. 2nd ed. 
Waltham, MA: William Andrews/Elsevier, p.25. 
16 Williams, P. (2010). Waste Treatment and Disposal. 2nd ed. Chichester: John Wiley & Sons, pp.326-
327. 
17 Ibid. 
18 Chen, D. et al. (2014). Pyrolysis technologies for municipal solid waste: A review. Waste Management, 
34(12), p.2467. 
19 Williams, P. (2010). Waste Treatment and Disposal. 2nd ed. Chichester: John Wiley & Sons, p.329. 
20 Ibid. 
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levels of harmful gaseous emissions, such as nitrogen oxides and sulphur oxides, also 
yielding solid residues of higher quality21.  
What may make this method attractive is the variety of its products, which can be used 
in several ways to generate energy: Despite lacking the quality of its petroleum-
derived counterparts, the oil which is produced can still feed devices like diesel engines 
and gas turbines22 or provide the heating source for the very same method of its 
production23. As regards the gaseous products, these comprise carbon monoxide, 
carbon dioxide, hydrogen24 and several hydrocarbons such as methane, ethane, 
ethylene, propylene, butadiene and benzene25; as is the case with oil, those gases can 
be utilised to feed a pyrolysis unit26. Therefore, this method can be employed as an 
alternative to incineration, as it results in a cleaner outcome and it may be self-
feeding. 
2.3 Gasification 
Similarly to incineration, waste gasification is another thermal process based on the 
presence and reaction of oxygen in various forms. Thus, gasification can be achieved as 
a result of partial oxidation with plain air, oxygen-enriched air, pure oxygen, steam and 
plasma27. The process also involves the development of high temperatures, ranging 
from 800 to 1100 °C in the case of air and from 1000 to 1400 °C in the case of oxygen28 
and can be divided in three phases: Firstly, the solid waste is heated to drive moisture 
away; secondly, the dry waste undergoes a pyrolysis phase, which releases volatile 
substances and creates residue; and finally, a multitude of chemical reactions occur, 
concluding the process and resulting in the formation of energy-related substances29. 
                                                 
21 Chen, D. et al. (2014). Pyrolysis technologies for municipal solid waste: A review. Waste Management, 
34(12), p.2467. 
22 Williams, P. (2010). Waste Treatment and Disposal. 2nd ed. Chichester: John Wiley & Sons, p.332. 
23 Ibid., p.329. 
24 Ibid. 
25 Chen, D. et al. (2014). Pyrolysis technologies for municipal solid waste: A review. Waste Management, 
34(12), p.2479. 
26 Williams, P. (2010). Waste Treatment and Disposal. 2nd ed. Chichester: John Wiley & Sons, p.327. 
27 Arena, U. (2012). Process and technological aspects of municipal solid waste gasification. A review. 
Waste Management, 32(4), p.626. 
28 Williams, P. (2010). Waste Treatment and Disposal. 2nd ed. Chichester: John Wiley & Sons, p.337. 
29 Arena, U. (2012). Process and technological aspects of municipal solid waste gasification. A review. 
Waste Management, 32(4), p.627. 
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Apart from char and oils, the main final product of gasification that can be used in the 
energy sector is gaseous hydrocarbons, which are also known as synthesis gas or 
syngas and are mainly composed of carbon monoxide and hydrogen, also containing 
lower amounts of carbon dioxide and methane; these gases can either be combusted 
for power generation or be fed to petrol or diesel engines30. However, the composition 
of this product is the gasification's main disadvantage against direct incineration, as it 
may take more than a regular boiler system to receive the syngas without 
malfunctioning for two main reasons: Firstly, because its content of tar and char makes 
the gaseous product problematic to process; and secondly, because of the variability of 
the raw material that leads to different gas compositions, which need a more 
technologically advanced system to be fed into31. 
2.4 Combined pyrolysis–gasification 
The latter two methods can be employed in combination to treat waste. As is 
expected, the process is divided in two phases: An initial pyrolysis phase, which 
produces char and various liquids and a subsequent gasification phase, during which 
further reactions occur with the presence of air, oxygen or steam32. As is the case with 
the two previous methods, this technology's product is syngas, which, after being 
purified, can be directed to energy-producing facilities as a fuel33. 
2.5 Anaerobic digestion 
Thermal treatment is not the only manner of managing waste. Anaerobic digestion, a 
practice with a history of millennia34, means the oxygen-free process whereby 
microbes are employed to break down organic substances35. The technique consists of 
four main phases: Hydrolysis, which converts substances contained in the waste into 
less complex components; acidification, whereby bacteria convert these components 
                                                 
30 Rogoff, M. and Screve, F. (2011). Waste-to-energy: Technologies and Project Implementation. 2nd ed. 
Waltham, MA: William Andrews/Elsevier, p.24. 
31 Williams, P. (2010). Waste Treatment and Disposal. 2nd ed. Chichester: John Wiley & Sons, p.340. 
32 Young, G. (2010). Municipal solid waste to energy conversion processes. Hoboken, NJ: John Wiley & 
Sons, p.5. 
33 Ibid. 
34 Kranert, M. et al. (2012). Anaerobic Digestion of Waste. In: A. Karagiannidis, ed., Waste to Energy: 
Opportunities and Challenges for Developing and Transition Economies. London: Springer, p.108. 
35 Rogoff, M. and Screve, F. (2011). Waste-to-energy: Technologies and Project Implementation. 2nd ed. 
Waltham, MA: William Andrews/Elsevier, p.41. 
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into fatty acids, also creating carbon dioxide and hydrogen; acetogenesis, during which 
bacterial action transforms the fatty acids into acetic and formic acid and again 
releases carbon dioxide and hydrogen; and, finally, methanogenesis, whereby the final 
product, a mixture of methane and carbon dioxide, is released in a gaseous form, 
called biogas36. As a non-thermal process by nature, anaerobic digestion typically 
requires relatively low temperatures in the range of 30 to 60 °C37 and its gaseous 
product contains methane in a ratio of 55-75%,  depending on the properties of the 
plant and the composition of the waste38. 
Anaerobic digestion offers advantages in being an appropriate method to dispose of 
faecal matter39 and requiring lower capital expenditure than thermal technologies40. 
Conversely, its greenhouse gas reduction performance is lower than that of thermal 
methods and even recovery of landfill gas41. In any case, it is obvious that employing 
this method instead of relying on open-air landfills without gas recovery will reduce 
greenhouse gas emissions42. 
2.6 Landfill gas 
A last option of recovering energy from waste is to collect the gas produced in landfills. 
This is a time-consuming process43 comprising five different phases, which are usually 
in simultaneous progress44, resulting in the formation of a gas mainly composed by 
methane and carbon dioxide, roughly in a 2:1 ratio45. Both constituents of this gas are 
greenhouse gases, with methane being 30 times as harmful for the environment as 
                                                 
36 Kranert, M. et al. (2012). Anaerobic Digestion of Waste. In: A. Karagiannidis, ed., Waste to Energy: 
Opportunities and Challenges for Developing and Transition Economies. London: Springer, p.109-110. 
37 Fitzgerald, G. (2013). Waste to energy systems, engineering and technology. In: N. Klinghoffer and M. 
Castaldi, eds., Waste to energy conversion technology. Cambridge: Woodhead, p.63. 
38 Rogoff, M. and Screve, F. (2011). Waste-to-energy: Technologies and Project Implementation. 2nd ed. 
Waltham, MA: William Andrews/Elsevier, p.41. 
39 Kranert, M. et al. (2012). Anaerobic Digestion of Waste. In: A. Karagiannidis, ed., Waste to Energy: 
Opportunities and Challenges for Developing and Transition Economies. London: Springer, p.122. 
40 Bogner, J. et al. (2007). Waste Management. In: B. Metz, O. Davidson, P. Bosch, R. Dave and L. Meyer, 
eds., Climate Change 2007: Mitigation. Contribution of Working Group III to the Fourth Assessment 
Report of the Intergovernmental Panel on Climate Change. Cambridge: Cambridge University Press, 
p.611. 
41 Ibid. 
42 Tan, S. et al. (2014). Economical and Environmental Impact of Waste-to-Energy (WTE) Alternatives for 
Waste Incineration, Landfill and Anaerobic Digestion. Energy Procedia, 61, p.705. 
43 Williams, P. (2010). Waste Treatment and Disposal. 2nd ed. Chichester: John Wiley & Sons, p.198. 
44 Ibid., p.199. 
45 Ibid., p.212. 
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carbon dioxide46; hence, it is imperative that this gas be collected and either used for 
energy purposes or set alight to neutralise its effects47. In fact, due to the detrimental 
impact of landfill emissions, it is more the protection of the environment and human 
health that dictates monitoring and collection of landfill gas than its potential to be 
used as an energy source48. 
Landfill gas can either be used directly to feed combustion devices and produce 
electricity or, following purification, to provide a general surrogate of natural gas49. In 
any case, further processing may be necessary to purge its non-efficient content50. 
A major disadvantage of this practice is that not only does it not contribute to the 
target of moving away from landfills, but it actually requires the presence thereof. In 
the case of gas emanating from them, the solution is, as indicated, to collect it and 
acquire a mediocre substitute of other fuels. However, gas is not the sole product of a 
landfill: Leachate, which is defined as the product of rainwater percolating through the 
waste combined with the moisture content of the waste51, is also produced by 
landfills. Leachate pollutes the soil and aquifers beneath it to such extent that no 
drainage system in existence can guarantee zero damage52. It has also been 
documented that this process only consumes those substances of the waste that are 
easily subject to biodegradation, leaving a valuable fraction of its energy content 
unexploited53. Therefore, citing reasons such as its economic inefficiency and its 
environmental consequences, experts have suggested that this is not a recommended 
option of managing waste54. 
                                                 
46 Williams, P. (2010). Waste Treatment and Disposal. 2nd ed. Chichester: John Wiley & Sons, pp.213-
215. 
47 Ibid., p.218. 
48 Ibid., pp.217, 233. 
49 Ibid., p.232. 
50 Ibid. 
51 Ibid., p.220. 
52 Young, G. (2010). Municipal solid waste to energy conversion processes. Hoboken, NJ: John Wiley & 
Sons, p.3. 
53 Ibid. 
54 Ibid. 
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2.7 Pollution control systems and practices 
Emissions from WTE units typically include flue gas, ash and slag, containing highly 
toxic and carcinogenic substances, such as dioxins and furans55. However, there is a 
wide variety of air pollution control devices which can be installed in WTE facilities in 
order to minimise adverse effects of their operation. Electrostatic precipitators and 
fabric filters trap particulate matter associated with dioxins, which is formed during 
incineration; dry sorbent injection, dry scrubbers and wet scrubbers mitigate the 
emission of acid gases; circulating fluidised beds can also be used to reduce dioxins; 
catalysts are employed to decrease nitrogen oxides and afterburners dispose of 
remaining substances in the flue gas56. As regards ash, it has been reported that the 
advancements in WTE technology have limited its dioxin and furan content. In any 
case, it is mandatory that any residual remnant be directed to sanitary landfills57. 
Furthermore, it is not only the installation of advanced equipment that mitigates 
harmful emissions; it has been suggested that a certain modus operandi can also have 
a beneficial outcome: Waste should remain within the combustion chamber for a 
period greater than two seconds and temperatures should be higher than 1400 °C 
during the combustion phase, whilst a dramatic decrease in temperature after 
combustion is needed for optimal effects; an automatic system to interrupt the waste 
flow in case of malfunction completes the measures and maximises safety58. 
 
 
 
 
 
 
 
 
 
                                                 
55 McKay, G. (2002). Dioxin characterisation, formation and minimisation during municipal solid waste 
(MSW) incineration: review. Chemical Engineering Journal, 86(3), p.344. 
56 Ibid., p.358-359. 
57 Ibid., p.360. 
58 Ibid., p.362. 
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Chapter 3: The Legal Framework 
After presenting the main WTE technologies, it is necessary to examine the legal 
framework governing their operation and highlight its strengths and weaknesses.  
3.1 European legislation 
As a member of the EU, Greece is obliged to abide by and implement European 
legislation regulating waste management and its relation to the extraction of energy 
and to align itself with policies and guidelines issued by the European Commission. 
3.1.1 The Waste Framework Directive59 
Enacted on 22 November 2008 and having entered into force twenty days later60, this 
Directive provides a path, which member states should follow as regards waste and its 
management procedures and outcomes. It contains basic definitions pertaining to its 
subject-matter and introduces the fundamental principles of waste processing, also 
setting related future targets to promote recycling61. Thus, as its name suggests, the 
Directive is the most crucial piece of European legislation and the main instrument 
expressing the European policy on waste. Attempting a review of its key points, one 
should mention the following: 
The preamble directly refers to the incineration of MSW, setting the determination of 
its efficiency within the Directive's scope62. However, this Directive's main objective is 
to eliminate, or at least minimise, the harmful impacts of the activities related to waste 
and, thus, preserve the environment and human health63. Waste is defined as an 
object or substance which is discarded or is expected or required to be discarded64. 
Furthermore, the term "waste management" covers a variety of relevant activities, 
                                                 
59 Directive 2008/98/EC of the European Parliament and of the Council of 19 November 2008 on waste 
and repealing certain Directives OJ L 312, 22.11.2008, pp. 3–30. 
60 Article 42 of Directive 2008/98/EC. 
61 Article 11(2) of Directive 2008/98/EC. 
62 Recital 20 of the Preamble of Directive 2008/98/EC. 
63 Article 1 of Directive 2008/98/EC. 
64 Article 3 of Directive 2008/98/EC. 
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such as collection, transport, recovery and disposal of waste, the supervision of these 
activities, the after-care of disposal sites, as well as any action of a dealer or broker65. 
One of this Directive's most important functions is that it establishes the waste 
management hierarchy, which is often illustrated in the shape of an inverted 
pyramid66. Its function is to prioritise waste management options on the basis of what 
is more beneficial or less harmful to the environment. According to it, the first option 
should always be prevention, meaning any measure taken before an object has 
become waste, that reduces the quantity, the adverse impacts or the content of 
harmful substances of that object, if and when it eventually becomes waste67. Next 
comes preparing for re-use: The term, in its full extent, covers various recovery 
operations, whereby products or their components that have become waste are 
prepared to be used anew68, whereas "re-use" covers operations allowing a used 
object that is not waste to be used again for the same purpose as its original one69. The 
following option is recycling, which converts waste materials into useful products 
regardless of their initial purpose70. If the above options are not feasible, the Directive 
calls for other forms of recovery; this term covers any operation resulting in waste 
serving as replacement for other materials to perform a certain function71. Finally, 
disposal, which is listed as the last option, refers to any operation which is not in itself 
recovery, regardless if it secondarily results in the retrieval of material or energy72.  
What should be stressed is that, if the fourth option is examined, energy recovery is 
included as an example in the wording of the Directive, which indicates that energy 
recovery is, in the view or intent of the legislator, the principal form of "other 
recovery". This conclusion is reinforced by the fact that Annex II, which contains a list 
of recovery operations, ranks use of waste as a fuel or other means to generate energy 
as first. It should also be mentioned that the first footnote of Annex II contains the so-
called R1 formula, determining the acceptable level of energy efficiency of an 
                                                 
65 Article 3 of Directive 2008/98/EC. 
66 Ferrari, K., Gamberini, R. and Rimini, B. (2016). The Waste Hierarchy: A Strategic, Tactical and 
Operational Approach for Developing Countries. The Case Study of Mozambique. International Journal 
of Sustainable Development and Planning, 11(5), pp.759-760. 
67 Article 4 of Directive 2008/98/EC. 
68 Article 4 of Directive 2008/98/EC. 
69 Article 4 of Directive 2008/98/EC. 
70 Article 4 of Directive 2008/98/EC. 
71 Article 4 of Directive 2008/98/EC. 
72 Article 4 of Directive 2008/98/EC. 
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incineration facility73, which is the fundamental requirement for licensing of 
incineration or co-incineration units74. 
Bearing all the above points into mind, one can discern that this Directive provides 
clear opportunities for WTE projects by listing energy recovery as one of the 
recommended waste treatment options. Thus, if a material that reaches the state of 
waste is neither re-usable nor recyclable, its energy content must be exploited prior to 
any form of disposal. And whilst it is true that energy reclamation appears as a 
relatively low priority, this Directive's role in WTE operations must not be 
underestimated, as it clearly directs member states to an efficient manner of 
exploiting waste materials instead of unproductively abandoning them. 
3.1.2 The Industrial Emissions Directive75 
Under EU law, as it previously stood, a principal legal instrument regarding combustion 
of waste was the Waste Incineration Directive76, the purpose of which was to prevent 
or reduce all harmful impact of such activities on the environment77. In November 
2010, the European legislator adopted a new Directive with a broader scope, which 
repealed and replaced several previous Directives, the Waste Incineration one 
amongst them78. The Industrial Emissions Directive, as its colloquial title is, entered 
into force twenty days later79 and has since been regulating many aspects of industrial 
operation, including WTE facilities. 
This Directive defines a waste incineration plant as a unit which combusts waste, 
whether it recovers heat in the process or not, as well as a unit which employs other 
methods of waste treatment (pyrolysis, gasification plasma process), if it eventually 
incinerates the material resulting from such treatment. Furthermore, a waste co-
incineration plant is defined as a unit which produces energy or materials using waste 
                                                 
73 Guidelines regarding that formula were issued by the European Commission in 2011. Available at: 
http://ec.europa.eu/environment/waste/framework/pdf/guidance.pdf. 
74 Article 23(4) of Directive 2008/98/EC. 
75 Directive 2010/75/EU of the European Parliament and of the Council of 24 November 2010 on 
industrial emissions (integrated pollution prevention and control) OJ L 334, 17.12.2010, pp. 17–119. 
76 Directive 2000/76/EC of the European Parliament and of the Council of 4 December 2000 on the 
incineration of waste OJ L 332, 28.12.2000, pp. 91–111. 
77 European Commission. (2016). The Waste Incineration Directive. Available at: 
http://ec.europa.eu/environment/archives/air/stationary/wid/legislation.htm. 
78 Article 81 of Directive 2010/75/EU. 
79 Article 83 of Directive 2010/75/EU. 
   
17 
 
as fuel or a unit which, serving the purpose of waste disposal, operates exactly like a 
waste incineration plant80. 
What is of utter importance regarding this Directive is that it contains Chapter IV, 
which is fully dedicated to waste incineration and co-incineration plants81. With some 
exceptions82, this Chapter covers all operations that form part of the thermal 
treatment process, as well as all facilities included in such a plant83. In the case of 
operations such as pyrolysis and gasification, the term "plant" covers both the initial 
treatment and the ensuing incineration84. 
Chapter IV proceeds to create a licensing regime for all units falling under its scope. 
Thus, applications for a permit must define the measures that will be adopted to 
satisfy several requirements: Firstly, the unit must operate in full accordance with the 
provisions of the relevant Chapter; secondly, the heat produced during relevant 
operations is to be recovered to the farthest practicable extent; thirdly, the amount 
and the negative impact of residues must be kept to a minimum and those substances 
must be recycled if possible; and lastly, residues produced despite efforts for 
prevention, reduction or recycling are to be disposed without infringement of national 
or EU legislation85. In the event of a successful application, a permit for incineration of 
non-hazardous waste must contain detailed information of the unit itself, the type of 
waste and the process used86. In the case that hazardous waste is to be processed, the 
relevant permit must contain all the aforementioned information and, additionally, 
elaborate on the quantities of the different categories of hazardous waste which may 
be treated, the extremes of the mass flows of the waste and of its energy content and 
the upper limit of pollutants87. 
Provisions on a detailed mechanism of emission control follow, to preserve the 
environment and human health88. Thus, emission limits into air and water are 
determined and protection against unintentional discharge of pollutants into the 
                                                 
80 Article 3(40-41) of Directive 2010/75/EU. 
81 Article 42(1) of Directive 2010/75/EU. 
82 For a list of exceptions see Article 42(2) of Directive 2010/75/EU. 
83 Article 42(1) of Directive 2010/75/EU. 
84 Article 42(1) of Directive 2010/75/EU. 
85 Article 44 of Directive 2010/75/EU. 
86 Article 45(1) of Directive 2010/75/EU. 
87 Article 45(2) of Directive 2010/75/EU. 
88 Article 46(1) of Directive 2010/75/EU. 
   
18 
 
environment is required89. In addition, strict time limits of operation are set in the 
event of excess emissions, whereas, if a collapse happens, the operator is to reduce or 
suspend operations at the earliest opportunity90. 
What is more, a cluster of provisions regulating the operation of incineration and co-
incineration plants contains detailed conditions thereof; amongst the aspects 
regulated are the composition of undesirable by-products and the temperature of the 
resulting gas, which is served and maintained by the mandatory presence of ancillary 
instruments91. Fail-safe devices are also compulsory and ensure that the waste feed is 
discontinued in unwelcome situations92. Of particular importance is the fact that 
operators are obliged to recover the heat produced by the plants to the maximum 
extent93, indicating the legislator's intention to leave no form of energy resulting from 
operation of such facilities unexploited. Another intention, that of protecting public 
health, is obvious, as a special procedure is demanded for infectious hospital waste94. 
Also, there is a slight margin for altering some operating conditions by the competent 
authority; in such case, the European Commission must be promptly informed95. 
Finally, as the installation of an incineration facility is regarded as - and in fact is - a 
socially sensitive matter, an appropriate mechanism providing broad public 
information about every waste incineration unit has been established. Starting from 
the initial application phase, it covers the entire licensing procedure and, in the case of 
large units, it informs the public about key aspects of their operation and their impact; 
a list containing all units of smaller capacity is to be composed and made available to 
the public as well96. 
Thus, attempting to summarise this Directive's key points and features, one has but to 
observe that it is based upon a number of recurring themes, which form the backbone 
of the European policy regarding the environment and its interaction with energy and 
its generation processes. Protection of the environment and human health, reduction 
of greenhouse gases, preference of other means of waste management over energy 
                                                 
89 Article 46(5) of Directive 2010/75/EU. 
90 Article 47 of Directive 2010/75/EU. 
91 Article 50(1)-(3) of Directive 2010/75/EU. 
92 Article 50(4) of Directive 2010/75/EU. 
93 Article 50(5) of Directive 2010/75/EU. 
94 Article 50(6) of Directive 2010/75/EU. 
95 Article 51 of Directive 2010/75/EU. 
96 Article 55 of Directive 2010/75/EU. 
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reclamation, energy efficiency, public awareness and transparency are all fundamental 
principles, omnipresent in European legislation and their absence from such a crucial 
Directive is therefore impossible. Its informal title could be slightly misleading, as its 
relation to the full scope of WTE operations is not prima facie apparent. However, 
since industrial emissions and their reduction count amongst the EU's primal concerns, 
this Directive is the main legal instrument that actually regulates licensing, 
construction, operation and maintenance of waste incineration units, expressing 
directions and goals in its preamble, containing numerous substantive and procedural 
provisions in its main body and providing a sophisticated technical framework, within 
which such a facility operates, in its annexes. Achieving a high level of detail, it creates 
an unequivocal legal and technical environment, which, in turn, is one of the main 
prerequisites to attract investing initiatives, ensuring clarity, safety and stability. 
Bearing all this into mind, one can soundly conclude that this Directive constitutes one 
step forward to derive benefits from what would otherwise have been lost and that it 
functions as a major point of reference for every person or entity intending to 
undertake such operations. 
3.1.3 The Landfill Directive97 
Given the direct relationship between landfills and energy production, as explained 
above, EU legislation on landfills must be examined. As is already discussed, the EU 
hierarchy dictates that waste should only be directed to a landfill if none of the other 
options is available. If, despite best efforts, waste ends up in a landfill, a relevant 
Directive provides regulation on the operation of such a facility. 
The preamble expressly promotes energy recovery98 with direct references to practices 
such as combustion of waste and biogas production99, as a means either to avoid 
landfilling or to derive benefits from an otherwise economically inert and 
environmentally harmful site such as a landfill. The Directive proceeds to state its 
objective, which is to prevent or restrict the adverse impact of landfills on the 
                                                 
97 Council Directive 1999/31/EC of 26 April 1999 on the landfill of waste OJ L 182, 16.7.1999, pp. 1–19. 
98 Recital 3 of the Preamble of Directive 1999/31/EC. 
99 Recital 4 of the Preamble of Directive 1999/31/EC. 
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environment and human health100. According to its definition, a landfill is a site 
designated for superficial or subterranean deposition of waste101, whereas "landfill 
gas" covers all sorts of gases forming in such a site102. Furthermore, landfills are 
categorised depending on the type of waste they host, namely hazardous, non-
hazardous and inert waste103.  
As for this Directive's key provisions regarding waste as a source of energy, it contains 
targets that pertain to the gradual quantitative reduction of biodegradable waste that 
is directed to landfills and calls for national strategies to achieve them; biogas 
production and energy recovery are explicitly named as appropriate measures to be 
incorporated in those strategies104. A second point that should be noted is that Annex I 
of the Directive extensively refers to gas produced in landfills, defining its control 
procedures. Thus, member states are to collect, treat and use gas produced in landfills, 
unless this gas is not suitable for energy generation, in which case it must be set alight 
and consumed. In full accordance with the spirit of the Directive, all operations 
regarding gas must be executed in a manner that does not endanger human health or 
the environment105. 
3.1.4 The RES Directive106 
Having already examined the main legal instruments of the EU regarding WTE, a brief 
review of the Directive on renewable energy should not be omitted. That is because 
waste is, at least partially, considered a RES and, as such, the corresponding Directive 
contains provisions on its energy content. 
Under the Directive's scope, "biomass" is, amongst others, the biodegradable fraction 
of various forms of waste107. Biomass can be used for the extraction of derivatives, 
such as bioliquids, which means the biomass-derived liquid fuel for energy purposes 
                                                 
100 Article 1 of Directive 1999/31/EC. 
101 Article 2 of Directive 1999/31/EC. 
102 Article 2 of Directive 1999/31/EC. 
103 Article 4 of Directive 1999/31/EC. 
104 Article 5 of Directive 1999/31/EC. 
105 Annex I, point 4 of Directive 1999/31/EC. 
106 Directive 2009/28/EC of the European Parliament and of the Council of 23 April 2009 on the 
promotion of the use of energy from renewable sources and amending and subsequently repealing 
Directives 2001/77/EC and 2003/30/EC OJ L 140, 5.6.2009, pp. 16–62. 
107 Article 2 point (e) of Directive 2009/28/EC. 
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such as electricity or heating and cooling108 and biofuels, meaning fuel in liquid or 
gaseous state derived from biomass and used for transport109. 
Pursuant to the Directive's provisions, a 20% of the EU's final consumption of energy 
must come from RES by 2020110, which is to be achieved via the fulfilment of individual 
national targets111. Additionally, within the same time frame, every member state 
must reach a contribution of 10% of RES towards its transport needs112. In order to 
designate and then monitor their targets, the countries are obliged to adopt national 
renewable energy action plans113. Development of existing biomass resources and 
efforts to discover new sources of biomass are to be incorporated in those action 
plans114. Moreover, biofuels from waste enjoy a legitimate preferential treatment 
regarding transport targets115 and member states are to report their development and 
share every two years116; an estimation of the share of biodegradable waste in the 
overall waste that has been treated to produce energy, is also to be reported117. 
However, this Directive's most important function is that it regulates access to the 
national grids, placing any RES in absolute priority against all other sources. Thus, 
member states are to ensure that TSOs and DSOs under their jurisdiction guarantee 
the transmission and distribution of renewable electricity118, granting priority access or 
guaranteed access to the electricity grids119. RES electricity production is protected 
against curtailment120 and the costs of the necessary technical interventions and 
alterations of the grids may be charged to TSOs and DSOs121. Furthermore, all 
interested parties are entitled to crucial information on the economic aspects as well 
                                                 
108 Article 2 point (h) of Directive 2009/28/EC. 
109 Article 2 point (i) of Directive 2009/28/EC. 
110 Article 3(1) of Directive 2009/28/EC. 
111 European Commission. (2017a). Renewable energy directive. Available at: https:// 
ec.europa.eu/energy/en/topics/renewable-energy/renewable-energy-directive. 
112 Article 3(4) of Directive 2009/28/EC. 
113 Article 4(1) of Directive 2009/28/EC. 
114 Article 4(1) of Directive 2009/28/EC. 
115 Article 21 of Directive 2009/28/EC. 
116 Article 22 of Directive 2009/28/EC. 
117 Article 22 of Directive 2009/28/EC. 
118 Article 16(2) of Directive 2009/28/EC. 
119 Article 16(2) of Directive 2009/28/EC. 
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as the timeline of the connection process122 and enjoy non-discrimination against their 
product as regards transmission and distribution tariffs123. 
Therefore, as promotion of renewable energy is exalted to a cornerstone of the EU's 
energy policy, one cannot disregard the contribution of waste - or, at least, that of its 
biodegradable fraction - to achieve EU targets. The RES Directive reserves favourable 
treatment for electricity and fuels from waste and ensures unobstructed access to the 
networks, rendering this sort of energy not only legally desirable but also economically 
profitable. Consequently, this Directive is another legal instrument that encourages 
energy reclamation from waste and provides ground for relevant economic activities. 
3.1.5 Relevant policies of the EU 
In late 2015, the European Commission adopted a package that promotes the concept 
of circular economy, which aims to preserve the value of products and materials124. 
Slightly more than one year later, it offered specific guidance as regards WTE 
operations and their relationship with this concept, by means of a Communication125. 
This document refers to many WTE processes, such as incineration, co-incineration, 
anaerobic digestion, pyrolysis and gasification126 and maintains that locating the 
balance point between WTE and recycling would be beneficial for achieving the higher 
goal127. It also provides information on the observed upward trend of incineration 
capacity in Europe, however it also points out that the European South (and, in 
consequence, Greece) significantly lacks in incineration capacity and mainly employs 
landfills to manage its waste output128.  The Communication proceeds to offer some 
key recommendations for countries such as Greece; amongst them, anaerobic 
digestion of waste is proposed as a desirable option, since it promotes both energy 
                                                 
122 Article 16(5) of Directive 2009/28/EC. 
123 Article 16(7) of Directive 2009/28/EC. 
124 European Commission. (2018). Circular Economy. Available at: https://ec.europa.eu/growth/ 
industry/sustainability/circular-economy. 
125 Communication from the Commission to the European Parliament, the Council, the European 
Economic and Social Committee and the Committee of the Regions. The role of waste-to-energy in the 
circular economy, 27 January 2017, COM(2017) 34 final. 
126 Ibid., p.3 
127 Communication from the Commission to the European Parliament, the Council, the European 
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recovery and recycling capacity129. Finally, it concludes by urging member states to 
strictly abide by the waste management hierarchy and expressing the view that, if this 
happens, WTE has its role in the course towards circular economy130. Therefore, this 
Communication serves, at the very least, as a strong indicator that WTE operations 
remain within the EU's political and legislative thought. 
What is more, environmental and energy policies of the EU aim to gradually reduce 
greenhouse gas emissions and increase the penetration of RES; thus, the European 
Commission has issued a series of Communications adopting relevant targets and 
guidelines for 2020, 2030 and 2050 respectively: The first effort was signalled by the 
adoption of the Europe 2020 strategy, which calls for the reduction of greenhouse gas 
emissions by at least 20% in relation to 1990 and the achievement of a 20% share of 
RES in the final energy consumption until 2020131; the aforementioned percentages 
are to reach 40% and 27% respectively by 2030132; finally, greenhouse gas emissions 
are to be reduced to 80-95% by 2050, according to the third Communication133. As will 
be plainly shown hereinafter, WTE activities can serve both targets, as they treat a RES, 
producing lower greenhouse gas emissions than landfills and coal-powered units in the 
process; hence, the content of the aforementioned Communications is considered 
favourable to RES. 
3.2 Greek legislation 
As is plain, all the main issues of waste management and RES are sufficiently regulated 
by European legislation. However, national legislation has an important role to play, 
since it regulates crucial aspects, such as the methods of pricing of the energy 
produced and, therefore, it more or less determines the viability of such projects. 
                                                 
129 Communication from the Commission to the European Parliament, the Council, the European 
Economic and Social Committee and the Committee of the Regions. The role of waste-to-energy in the 
circular economy, 27 January 2017, COM(2017) 34 final, p.6 
130 Ibid., p.10. 
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3.2.1 Law 3468/2006134 
This Law was enacted to transpose the repealed Directive 2001/77/EC135 into national 
legislation and to promote energy production from RES136; thus, its provisions are in 
harmony with the spirit and the letter of the EU legislation. As this Law was enacted as 
the main Greek legal instrument on RES, it contains all the basic relevant definitions of 
the domain, closely following the ones stipulated by the EU legislation. Indeed, its 
definitions of RES and biomass are exactly the same as the ones adopted by both the 
repealed Directive and the Directive 2009/28/EC, which is currently in force137. 
Apart from definitions, the Law introduced RES promotion via a guaranteed FiT 
scheme whereby all producers of energy from RES were entitled to a fixed monetary 
amount for every MWh of energy produced138. The FiTs for biomass, biogas and landfill 
gas activities underwent subsequent revisions, namely by Laws 3851/2010139 and 
4254/2014140, before the eventual abandonment of the entire mechanism on 31 
December 2015. 
3.2.2 Law 4414/2016141 
The importance of this Law lies in the fact that it almost completely reformed the 
support regime for RES units, attempting to inject elements of competition into it and 
to eliminate previously observed over-compensation or under-compensation 
phenomena142. The implementation of the support scheme for RES established by Law 
3468/2006 and especially the fact that photovoltaic installations were 
                                                 
134 Official Government Gazette Issue A΄ 129/27.06.2006, pp.1405-1428 (in Greek). 
135 Directive 2001/77/EC of the European Parliament and of the Council of 27 September 2001 on the 
promotion of electricity produced from renewable energy sources in the internal electricity market OJ L 
283, 27.10.2001, pp. 33–40. 
136 Article 1 of Law 3468/2006. 
137 Article 2 §§ 2 and 8 of Law 3468/2006. 
138 Article 13 of Law 3468/2006; FiTs equal to € 73 for the interconnected system or € 84,6 for the non-
interconnected islands for all biomass, biogas and landfill gas processes. 
139 Official Government Gazette Issue A΄ 85/04.06.2010, pp.1947-1954 (in Greek). According to Article 5 
of Law 3851/2010, biomass, biogas and landfill gas processes were broken down into multiple 
categories and the respective FiTs were elevated. 
140 Official Government Gazette Issue A΄ 85/07.04.2014, pp.1383-1490 (in Greek). According to Article 1 
§ 13 (5) of Law 4254/2014, FiTs were increased or decreased depending on the category of each 
process. 
141 Official Government Gazette Issue A΄ 149/09.08.2016, pp.8273-8336 (in Greek). 
142 Explanatory Report of Law 4414/2016, p.1. Available at: 
http://www.hellenicparliament.gr/en/Nomothetiko-Ergo/Anazitisi-Nomothetikou-Ergou?law_id= 
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disproportionately favoured143 reportedly led to a serious deficit in the RES special 
account and to a delay of payments144. This prompted the Greek authorities to seek an 
alternative manner of supporting the RES penetration in Greece. 
Their quest for a new support mechanism concluded with the adoption of Law 
4414/2016, which introduced a new supporting scheme called "Operation Aid"145 and 
is presently in force. This is essentially a FiP scheme, under which operate nearly all 
RES units within the national interconnected system from 1st January 2016. The 
monetary amount of support is calculated on a monthly basis in €/MWh, equalling the 
Reference Price146 - which is determined in the Operation Aid Contract147 and depends 
on the type of RES technology or on the capacity of the unit148 - minus the Special 
Market Price149 of each renewable technology. As regards the majority of RES 
technologies including biomass, the duration of the contract awarding the support is 
set to twenty years150. However, RES units with a maximum capacity that is lower than 
500 kW are excluded from the aforementioned general rules and will continue to 
operate under a fixed FiT scheme151.  
Furthermore, this is a sliding FiP scheme, whereby the remuneration to be paid 
depends on the fluctuations of the wholesale electricity price152; the sliding scheme 
was preferred instead of a fixed FiP, which would grant producers a fixed sum on top 
of the market price153, as the former involves producers assuming the risks of the 
                                                 
143 Giannini, E. et al. (2015). Penetration of Photovoltaics in Greece. Energies, 8(12), p.6497.  
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145 Article 2 § 8 of Law 4414/2016. 
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148 Article 3 § 3 of Law 4414/2016. 
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fluctuation of the electricity price154 and, therefore, is more compatible with a 
liberalised market. However, it is this mechanism that raises a considerable barrier to 
the development of thermal waste management in Greece, affecting its economic 
viability, as is demonstrated in the table below. 
 
Table 1: Reference prices of WTE-related facilities (own work). Source: Article 4 of Law 4414/2016. 
 
CATEGORY OF FACILITIES 
REFERENCE PRICE 
(€/MWh) 
1 
Biomass (or bioliquids) treated by thermal methods (incineration, 
pyrolysis) except for gasification by facilities with installed capacity ≤ 1 
MW (except for the biodegradable fraction of municipal waste) 
184 
2 
Biomass (or bioliquids) treated by gasification by facilities with installed 
capacity ≤ 1 MW (except for the biodegradable fraction of municipal 
waste) 
193 
3 
Biomass (or bioliquids) treated by thermal methods (incineration, 
pyrolysis, gasification) by facilities with installed capacity from 1 MW to ≤ 
5 MW (except for the biodegradable fraction of municipal waste) 
162 
4 
Biomass (or bioliquids) treated by thermal methods (incineration, 
pyrolysis, gasification) by facilities with installed capacity > 5 MW (except 
for the biodegradable fraction of municipal waste) 
140 
5 
Gases released from landfills and biological treatment facilities and biogas 
produced by anaerobic digestion of the biodegradable fraction of waste 
and the organic mud from biological treatment, treated by facilities with 
installed capacity ≤ 2 MW 
129 
6 
Gases released from landfills and biological treatment facilities and biogas 
produced by anaerobic digestion of the biodegradable fraction of waste 
and the organic mud from biological treatment, treated by facilities with 
installed capacity > 2 MW 
106 
7 
Biogas produced by anaerobic digestion of biomass (energy crops, silage, 
organic residue from livestock and agro-industrial operations, waste from 
edible oils and fats, expired food) and processed by facilities with 
installed capacity ≤ 3 MW 
225 
8 
Biogas produced by anaerobic digestion of biomass (energy crops, silage, 
organic residue from livestock and agro-industrial operations, waste from 
edible oils and fats, expired food) and processed by facilities with 
installed capacity > 3 MW 
204 
9 
Other RES (including facilities treating the biodegradable fraction of 
municipal waste which are not listed in another category of the table and 
match the specifications of European legislation, as it stands at any given 
time) 
90 
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Although the Greek perspectives of RES and biomass are exactly the same as the 
definitions given in Directive 2009/28/EC155, it appears that, for the purposes of pricing 
and support mechanisms, thermal methods of processing MSW are, in fact, a quasi-
downgraded RES. Indeed, the first four categories of Table 1 list thermal methods of 
biomass processing with a reference price ranging from 162 to 184 €/MWh. However, 
MSW is explicitly excluded from the term "biomass", rendering those prices not 
applicable for it, even though the biodegradable fraction of MSW is a type of biomass, 
according to both EU and national legislation; the next two categories concern landfill 
gas, with prices ranging from 106 to 129 €/MWh; anaerobic digestion then follows 
with a hefty 204 to 225 €/MWh price, signalling the legislator's intention to promote it; 
as thermal methods of MSW management may not be listed in any of the previous 
categories, they are classified under the ninth one, with a reference price of only 90 
€/MWh, which is the lowest of all biomass-related prices, falling below even the price 
of landfill gas. 
It could be argued that the structure of reference prices echoes the philosophy of the 
Greek waste management plan, which seeks to promote practices such as landfill gas 
recovery and anaerobic digestion and limit efforts for thermal treatment of waste156. 
Whilst not completely precluding energy recovery as an option for treating waste, the 
Law gives obvious priority to non-thermal methods, awarding them with higher 
reference prices and, therefore, a broader profit margin. Conversely, by including 
thermal methods in the last category, the legislator curtails the prospects of 
profitability of thermal projects, effectively rendering any remote thought of 
investment either less preferable to other options or outright unattractive. Therefore, 
one can safely conclude that the approach of Greek legislation to WTE favours non-
thermal processes and aims to discourage thermal ones, acting as a barrier for the 
latter. 
Furthermore, the Greek legislator appears eager to introduce competitive practices in 
the RES support schemes. Therefore, from 1st January 2017, RES producers are to 
receive Operation Aid after participating in a tendering procedure157. Pursuant to the 
                                                 
155 Compare Article 2(a) and (e) of Directive 2009/28/EC and Article 2 §§ 2 and 8 of Greek Law 
3468/2006: The Greek Law retains the exact wording of the Directive. 
156 See section 3.2.3 hereof. 
157 Article 7 § 1 of Law 4414/2016. 
   
28 
 
Law, a pilot tendering procedure for photovoltaic installations was organised in 2016 
by the Greek regulator158. However, a successful tendering regime would require 
mature market conditions and Greece still has considerable distance to cover before 
achieving this. Based on such grounds, RAE issued an opinion, stating that, as there is 
still a limited number of projects for biomass and biogas in Greece, a public tendering 
procedure would prove problematic and probably unsuccessful in achieving an optimal 
price; consequently, these technologies should be exempted from such procedures 
until their total capacity surpasses the limit of 300 MW, whereupon this issue should 
be re-examined159.       
Greek geography features a large number of islands, many of which are not 
interconnected to the national grid160. As regards these islands, any newly constructed 
RES plant will operate under a FiT scheme, which will stipulated in an Operation Aid 
Contract161. The monetary amount of aid equals the Reference Price of each 
technology, as presented in Table 1162. Therefore, an investment in WTE regarding 
non-interconnected islands may constitute a more attractive option than a unit 
feeding into the interconnected system. 
Taking all this into account, it is evident that the Greek promotion scheme provides 
less economic support to the main thermal technologies of waste treatment, thereby 
hampering its prospects of development in the country. In fact, so intense is the 
unfavourable disposition of Greek authorities towards thermal methods, that they 
would rather maintain landfills and extract biogas out of them than introduce thermal 
treatment in the country, which is reflected in the prices demonstrated in Table 1. 
3.2.3 Act of Council of Ministers 49/2015163 
According to obligations stemming from the EU Waste Framework Directive, which 
was incorporated into Greek legislation by national Law 4042/2012164, the country 
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29 
 
devised a new national waste management plan to draw general guidelines on waste 
management and operations. In December 2015, the NWMP came into force by the 
Act of Council of Ministers 49/2015.  
The general strategies of waste management, identified by the NWMP are: 
Introduction of an integrated framework for the planning of waste management; 
consolidation of protection of environment and human health; implementation of the 
sorting of waste at source, as the recommended manner of collection to achieve a high 
quality of recycling; rationalisation of waste management services cost and promotion 
of economically and environmentally viable investments in the waste sector, with a 
view to establishing reciprocal benefits to the citizen from recycling; and, finally, 
energy recovery from waste165. 
As regards the last strategy, the NWMP proceeds to clarify that the term "energy 
recovery" is defined as "any practice of mild environmental impact, which, on the basis 
of biological and/or chemical processes, produces secondary gases or liquid fuels for 
energy production". An indicative list of such practices is: Reclamation of biogas from 
sanitary landfills, production of biogas via anaerobic degradation, production of 
biodiesel from waste oils et cetera. However, the treatment of the NWMP to other 
types of WTE is different, as it states that "thermal methods of energy recovery from 
secondary solid fuels, such as incineration, pyrolysis, plasma gasification et cetera are 
regarded as processes of high environmental impact and, on the basis of the 
precautionary principle, are not recommended by this plan. Therefore, techniques 
producing RDF/SRF are not recommended for waste management because they drive 
away materials which should be recycled"166. 
Since there is a clear and direct invocation of a European principle, a brief digression is 
necessary at this point, to examine its spirit and content. The precautionary principle is 
vaguely outlined by Article 191 TFEU167, aiming to direct European policy towards the 
protection of the environment and human health, the sensible use of natural resources 
and the tackling of climate change. Widely known to have caused perpetual debate, 
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this principle is also reported to have been interpreted in numerous different 
manners168; its lack of a clear definition in the European Treaties appears to magnify 
the problem and to intensify controversy169. In an effort to accurately delineate the 
principle, the European Commission provided five fundamental  elements which 
should characterise it: Proportionality, meaning that the measures taken must match 
the selected level of protection and acknowledging that a complete ban may not 
always be an appropriate measure; non-discrimination, meaning that similar situations 
should be dealt with in a similar manner and disparate situations should be dealt with 
differently; consistency, meaning that the measures should approximate those already 
taken in comparable situations; examination of costs and benefits, which involves a 
comprehensive survey of all factors, be they of economic or social nature; and review 
in the light of scientific advancements, which highlights the provisional nature of 
measures, calling for periodical amendments, if scientific progress dictates so170. Thus, 
the very principle invoked by the NWMP dictates the continual review of its grounds, 
especially with regard to scientific achievements. Apart from that, it may be debatable 
whether such an implementation of this principle is non-discriminatory; whilst the 
NWMP attributes serious environmental impact to thermal processes and, thus, opts 
against them, it simultaneously promotes landfill gas recovery, thus avoiding 
acknowledging that the retention of landfills, which is a prerequisite for the release 
and recovery of landfill gas, also entails serious environmental impact171. This may 
constitute an inconsistency, which will hopefully provide Greek authorities with a 
matter for further consideration. 
Returning to the main issue, it is plain that the NWMP follows a forked path regarding 
WTE: Whilst it initially appears to pave the way for further development of such 
technologies in Greece by including energy recovery in the national strategies, it 
proceeds to actually discriminate between thermal and non-thermal processes, 
allowing the latter but explicitly precluding the former. And, despite that landfilling is 
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only mentioned as a last resort, the NWMP is seemingly hesitant to take steps to divert 
non-recyclable waste from landfills to thermal WTE units, disregarding the possibility 
of deriving environmental benefits172. Therefore, its role in the potential WTE 
development in Greece can be seen as a passport for non-thermal technologies and, 
simultaneously, as a barrier for thermal ones. Nonetheless, pursuant to European 
legislation, any NWMP must be evaluated every six years and, if it is deemed 
appropriate, be revised173; thus, given the fact that this plan was implemented in 2015, 
there might be a chance that in three years' time Greek authorities reconsider their 
stance on the matter and include thermal methods in their energy planning. 
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Chapter 4: WTE across the world: A comparison 
Before examining the penetration of WTE in Greece, it is useful to coarsely survey 
examples from other countries regarding waste management and energy recovery. 
4.1 Extra-EU countries 
As the main European legislation pertaining to WTE has already been outlined, a 
glance at how the sector fares in countries outside the jurisdiction of the EU would 
enrich this essay, providing it with a more comprehensive picture of the subject. 
4.1.1 USA 
American authorities regard energy produced by waste materials as renewable174. 
Presently, the country possesses 86 facilities which combust municipal solid waste to 
produce energy175. 25 states, found mostly on the north-eastern part of the country, 
house such facilities, which are reported to process almost 29 million tonnes of waste 
per annum, generating a yearly 2.720 MW of energy176. Owing to political pressure, 
construction of new plants was halted in 1995, however a number of already existing 
plants underwent expansion to meet growing needs177. Despite the negative public 
disposition towards the technology, in 2003 WTE was declared one of the cleanest 
sources of energy by the US Environmental Protection Agency, which acknowledged 
the spectacular reduction of its emissions, a feat achieved by implementing 
technological advancements178. This may have been the reason behind a significant 
development in the American energy policy: In 2015 the first WTE plant to be 
constructed in two decades began to operate in Florida179, indicating that further 
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licensing of similar projects is still possible in the USA, as long as environmental 
standards are met. 
4.1.2 China 
Whilst China has been known to landfill a high percentage of its solid waste, it has also 
adopted incineration as a means to dispose of it, recovering energy in the process180. 
The country's first incineration facility was commissioned in 1988, marking the 
beginning of a period of escalating development of the technology181. Currently, WTE 
facilities are either present or being constructed in several dozens of Chinese cities182. 
In 2013 the country operated 166 incineration facilities, capable of processing a daily 
158.000 tonnes of solid waste183; the following year 22 new facilities were operational, 
meaning that the country was able to incinerate nearly one third of its MSW output to 
generate energy184. The observed growth of both the number of WTE facilities and the 
proportion of waste processed by them, combined with several other factors, such as 
the continuing urbanisation of the country, the simultaneous increase of the volume of 
waste and, finally, the opportunities for economic development provided by WTE 
projects have resulted in the opinion that further development of the sector should be 
expected, especially in China's central and western regions185. 
4.1.3 Switzerland 
Switzerland is one of the pioneering European countries in WTE technologies, boasting 
a history of over a century in the sector186. At the beginning of the current century, 
Switzerland banned the deposition of combustible waste in landfills, effectively 
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diverting its management towards either recycling or incineration187. As regards the 
latter, Swiss authorities' planning dates back to 1986, when flue gas cleaning systems 
were made mandatory for all waste incineration facilities in the country, in order to 
capture pollutant compounds such as sulphur oxides and hydrochloric and hydrofluoric 
acids. Additional provisions were set forth six years later to decrease emissions of dust 
and nitrogen oxides. Those legislative initiatives also served to limit the release of 
dioxins and furans in the atmosphere and largely cleansed the reputation of waste 
incineration facilities, which were regarded as one of the main sources of pollution in 
the 1980s; they have thenceforth been reported to bear responsibility for a 
significantly low percentage of the overall pollution188. Currently, energy recovery from 
incinerators satisfies approximately 3% of the domestic final consumption of 
Switzerland189. This course of action allowed the country to cease landfilling of 
biodegradable municipal waste from as far back as 2006 and the existence of thirty 
operational incinerating facilities appears to guarantee that Switzerland has no need to 
rely on landfills regarding this sort of waste190. 
4.2 EU countries 
Numerous EU countries had incorporated WTE in their energy planning even before 
the initial creation of the European Communities, whilst others took advantage of its 
benefits much later and proceeded to make remarkable progress. 
4.2.1 Denmark 
At the dusk of the nineteenth century Danish authorities realised the absence of an 
appropriate site to host a landfill serving Copenhagen. Thus, they surveyed the option 
of waste combustion and the advantages entailed by it and the first waste incinerator 
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was constructed at the very heart of the Danish capital in 1903191. As of today, 
planning six years ahead is required for waste management in Denmark and relevant 
responsibilities are divided between the central government and the local councils192. 
According to recent data, 29% of the volume of the waste produced in the country is 
directed to incinerators, which, in turn, produce electricity, heat or both by 
combusting waste material193. Conversely, only 6% of the waste ends up in landfills, 
having followed a downward trend over the last quarter of a century194. Denmark 
currently operates about 30 incinerating plants in the proximity of large cities195 and 
the level of their social acceptance appears to be high; a new unit in Copenhagen, 
which features a ski slope and is surrounded by a wide picnic area196, may serve as a 
credible indicator of this. 
4.2.2 Sweden 
Sweden completed its first WTE facility in 1904 and after the second World War it 
began to redesign its heating system, so that it could accommodate energy in the 
future. In fact, such was the country's devotion to alternative forms of energy, that it 
remained largely unaffected by the oil crisis of 1973, having already started to partially 
rely on waste to generate energy197. After the turn of the century, waste management 
and the energy industry were proven to be inseparable, as the heat produced by 
incinerators feeds into the district heating system198. It was estimated that Sweden 
directs almost half of its MSW output to WTE facilities to support its heating network, 
which covers a 40% of the residential needs of the country; waste is an important 
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contributor of this network, representing a 15% share of its overall supply199. The 
importance of waste as feedstock is underlined by the fact that Sweden has a long 
history of importing large shipments from other European countries200. Currently, 
Sweden possesses 32 incineration facilities, which operate virtually unhindered, since 
there are no environmental movements to oppose them201. 
4.2.3 Portugal 
Up to 1997 Portugal was far from an environmentally desirable status regarding waste 
management, with the majority of municipal waste being deposited in open air rubbish 
dumps202. In the same year, a national plan on MSW was devised, determining 
medium-term targets and seeking to eliminate those open air sites by creating sanitary 
landfills and installing incineration units in the country203. As a result, three 
combustion facilities had been commissioned until 2006204; those facilities have been 
documented to process more than one fifth of the country's waste output to the 
benefit of its energy security and diversification of sources205. Portuguese WTE units 
have also been reported to be both productive and profitable: Incinerators were found 
capable of generating 1 MWh of energy for every 1,7 tonnes of waste processed on a 
yearly basis and various biogas technologies were also shown to significantly 
contribute to the domestic energy production206. 
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4.2.4 Greece 
As is expected by reviewing its legislation, Greece still belongs to an intra-EU minority 
of countries that refrain from employing thermal methods to manage waste207, for fear 
of overburdening the environment. However, the available data on waste 
management reveal a much grimmer picture from an environmental perspective: 
Landfills are still the dominant means of treating waste208 with a staggering 88,7% 
share, remotely followed by backfilling209 with an 8,1% share; as for recycling, it merely 
represents a 3,2%, leaving a meagre 0,2% for energy recovery and no place for 
incineration210. A review of figures specifically regarding MSW is just as disheartening: 
A 81% is deposited at landfills211, whilst the EU-28 average is 28%; a 19% is recycled or 
composted, whereas the EU-28 average is 44%; and, not surprisingly, no incineration is 
reported, compared to a 27% in the entire EU212. As for non-thermal waste treatment 
methods, in 2012, five plants producing biogas from waste were reported to be 
operating in Greece, serving regions such as Attica, Thessaloniki, Thessaly, Crete and 
Peloponnese213; these facilities are the sole units that accomplish the target of energy 
recovery of non-recyclable materials. 
These statistics outline an obvious underperformance in terms of both limiting landfills 
and increasing recycling, not to mention energy recovery. The image produced by 
these facts is that of a situation that favours landfilling, results in a mediocre 
performance at recycling and entails no prospects whatsoever for thermal 
technologies of recovering energy from waste. Consequently, the acts and omissions 
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of Greek authorities combined with their outcome constitute an erroneous 
implementation of the waste hierarchy, which, inadvertent as it may be, must be 
rectified, so that the country aligns itself with European targets. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
   
39 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
   
40 
 
Chapter 5: Key issues 
Before answering the question if it is worthwhile to further develop WTE capacity or to 
introduce thermal processes in Greece, it is more than useful to attempt an approach 
on several debatable issues regarding such operations, as this will provide a much 
clearer image of the subject. 
5.1 Waste as a RES 
A question that has been causing serious debate throughout the world is whether 
waste is really a RES. Whilst many environmental organisations attempt to highlight 
WTE's shortcomings, it is useful to review how this debate is approached by science 
and legislation. 
Science considers a source renewable if it is perpetually replenished by natural 
processes and mechanisms; thus, fossil and inorganic sources fall outside this 
definition214. On the other hand, biodegradation's definition as a biologically driven 
disintegration of organic chemical compounds, or, in a simpler manner, a mechanism 
whereby microorganisms transform organic substances into less complex 
compounds215, leaves no doubt whether this is a natural process or not. Thus, since 
there are parts of waste that decompose following natural methods, the extraction of 
energy from this biodegradable fraction qualifies, in the view of science, as a RES216. 
As for its part, European legislation adopts this opinion and classifies the 
biodegradable fraction of waste as biomass, which, in turn, is amongst the explicitly 
listed forms of renewable energy, in the corresponding European Directive217. Greek 
legislation, having been harmonised with its European counterpart, adopts the same 
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view218. Therefore, the legal treatment of the biodegradable fraction of waste is 
universal and uniform, considering it as a RES. 
As a final remark, it should be noted that it was science that first conceived and 
delineated the idea of renewable energy, hence it is its duty to define which sources 
are renewable; and, by this definition, waste is, as regards its biodegradable part, a 
RES. 
5.2 Antagonism between WTE and recycling 
There is a widespread opinion that WTE operations antagonise efforts for other, more 
desirable treatment options, along with fears that countries will actually turn towards 
extracting energy from waste, instead of pledging their attention to recycling. 
However, a closer look on available data and statistics produces a different image: 
Many EU countries with high WTE rates, such as Denmark, Belgium and Germany also 
boast high recycling rates; those countries also demonstrate relatively low landfilling 
rates219. Conversely, states with high landfilling rates present low recycling 
performances220. This is indicative of the fact that the former demonstrate a fuller 
implementation of the waste hierarchy and that WTE really functions against 
landfilling, not against recycling. 
Statistical trends are also similar in the United States, where jurisdictions operating 
WTE units demonstrated a higher than average recycling performance221. This fact can 
be attributed to several reasons: The expertise that is promoted by the presence of 
such facilities; the opportunities for recycling that are provided by a constant supply of 
waste; and the immediate recovery of materials on the spot222. Indeed, WTE 
operations have been documented to actually favour recycling, since the bottom ash 
produced in WTE plants contains significant concentrations of metallic elements that 
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can be recovered, whilst other materials can also be retrieved and utilised in the 
construction sector223. 
Therefore, a prudent standpoint on this debate is that WTE does not necessarily 
impede recycling but it may rather serve and promote it; whether this is achieved or 
not is a matter of  rational targets, policy and regulation. 
5.3 Environmental issues 
WTE facilities are often associated with emissions of greenhouse gases and other 
harmful substances and are thus often perceived to pose a threat to the environment. 
That may well have been precise in the past, when incineration facilities operating 
without environmental protection systems were amongst the main polluting 
sources224. However, this situation appears to have changed radically and what once 
was an opinion based on valid grounds is now lingering amongst the public, rather as a 
misconception than as a fact: After the introduction of state-of-the-art flue gas 
cleaning systems, WTE facilities were lauded as polluting less than the majority of 
electricity-producing technologies225. Indeed, carbon dioxide emissions from WTE units 
have been reported to be lower than those of plants based on fossil fuels; on the other 
hand, only natural gas plants demonstrate lower levels of sulphur dioxide and nitrogen 
oxide emissions; finally, WTE plants emit lower amounts of the former than coal and 
oil-powered ones, whereas their performance on nitrogen oxide is similar to that of 
coal and oil-powered units226. 
On the other hand, energy reclamation from waste as an alternative of landfilling, has 
been documented to reduce its greenhouse gas emissions227, thereby being, in this 
context, a preferable option. It has been asserted that even thermal methods, which 
entail higher environmental impact than non-thermal ones, are a more desirable 
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option than landfilling from an environmental perspective228. Therefore, a closer 
observation of the evolution of the cleaning technology to the modern standards, 
combined with the mitigation of greenhouse gases may alter the erstwhile justified 
opinion that WTE operations are detrimental to the environment. As a matter of fact, 
WTE technologies have the potential of relieving the environment of harmful 
substances, if - and only if - they proceed in very close cooperation with innovative 
emission abatement technologies. Again, the role of legislation, policy and 
enforcement thereof is pivotal; complete avoidance of depositing MSW in landfills has 
been recommended as a means of maximising greenhouse gas abatement and a 
landfill tax has been proposed as a measure to achieve this229. In all, it is apparent that 
the entire scientific community converges on the opinion that WTE should be 
preferred over landfills, thus leaving little to debate. 
5.4 Human health issues 
It is an indubitable fact that, if left untreated, WTE emissions contain dangerous 
concentrations of toxic substances, such as dioxins and furans, which are incriminated 
as a cause of cancer230. Such was the case with old technology incinerators, which 
released immense amounts of those substances231. However, carcinogenic emissions 
were reported to have dropped by more than seven hundred times in a fifteen year 
span, thanks to the combination of technological progress and stringent regulation232. 
Studies conducted during the current decade have concluded that, even when located 
near urban areas, WTE operations do not endanger human health233. 
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In fact, not only are thermal processes considered safe, but they have also been 
recommended as a means of reducing biological hazards created by bacteria, viruses 
and non-recyclable compounds such as persistent organic pollutants, thereby serving 
sanitation goals234. This constitutes a spectacular leap out of notoriety towards active 
contribution to human welfare, which can be taken advantage of, as long as emission 
abatement systems are in place and appropriate monitoring is conducted. 
5.5 Social acceptability 
In the past, waste management units largely suffered from lack of public support due 
to their admittedly poor performance regarding health and environmental issues235. 
However, the roots of public distrust can be traced in the words of a spokesperson for 
an environmental organisation, during an academically sponsored meeting held thirty 
years ago: It is not the incineration practice per se that generates opposition, but 
rather the fear of collusion between public and private actors236. Over the following 
years, the increased level of information, the findings of environmental assessments 
and the efforts for broader public participation caused opposition to subside and 
communities to appear more receptive to WTE projects237. 
As regards Greece, the findings of a recent survey in Thessaloniki area are fairly 
surprising: Although the respondents stressed the inadequacy of the information 
available, they appeared to favour thermal methods over landfilling, even in terms of 
human health. However, the interviewees acknowledged the health issues stemming 
from the operation of a WTE unit and also highlighted visual interference with the 
landscape as their main concerns, whilst environmental impact of WTE facilities did 
not appear amongst their major worries. A useful conclusion drawn from this study of 
social factors is that the local population is willing to accept - or at least tolerate - the 
presence of a WTE plant, as long as public participation is guaranteed238. 
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5.6 Economic viability and profitability 
WTE and especially thermal methods are associated with high investment 
expenditure239. This fact, combined with a calculation of operating costs, has resulted 
in the conclusion that building an operating a WTE facility in a country demonstrating a 
per capita GDP of up to $ 3.000 is not economically feasible240. However, despite the 
fact that Greece has been stricken by an ongoing debt crisis, it currently has a per 
capita GDP of approximately $ 17.900241, which is more than enough to exclude it from 
the aforementioned category. 
A WTE unit bases its operation on three sources of income: Gate fees242, profits from 
the selling of electricity and profits from recovered materials243. According to a study 
that approached the issue both economically and environmentally, thermal methods 
were found to be viable, profitable and efficient at abating greenhouse gas 
emissions244. As for Greece in particular, it has been suggested that, if the EU 
financially participates in the project and there is a suitable promotion scheme in 
force245, a thermal facility in Greece will be viable during the capital amortisation 
phase and profitable in the long term246. 
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Chapter 6: Overview of advantages, disadvantages, opportunities and 
barriers of WTE 
Having highlighted the central points of the debate on WTE operations, an overview of 
advantages, disadvantages, opportunities and barriers should follow, as this will help 
to draw conclusions on whether it is worthwhile to develop WTE capacity in Greece. 
6.1 Positive aspects 
The most obvious advantage is that WTE provides an option of waste management 
that is simultaneously productive, generating valuable electricity, which can be fed into 
the national grid and heat, which could serve a district heating system in the future; as 
for the ash produced, it may provide a substitute material for the construction 
sector247. Furthermore, WTE methods result in a reduction of 70 to 80% by weight and 
90% by volume of waste248, relieving space to be utilised otherwise; on top of that, 
landfilling entails considerably larger land requirements than any WTE unit249, 
therefore the WTE option would lead in further land-saving. Recovery of materials and, 
particularly, metals250 adds another beneficial dimension to WTE potential, as does the 
fact that hazardous medical waste can be thermally processed251, resulting in its 
disinfection252. All the aforementioned material benefits may be derived using an 
inexpensive feedstock253, flowing at sustainable rates, since waste is not expected to 
ever cease being produced. 
Furthermore, seen from a macroeconomic perspective, WTE operations entail 
additional benefits that must be taken into account: As WTE addresses to a wide 
variety of professions, relative projects would create numerous job vacancies, thus 
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acting as a remedy against unemployment254. Positive effects are also expected as 
regards national targets that are currently pursued, such as reducing the trade balance 
deficit255 and enhancing the national growth rate256. Moreover, energy recovery from 
waste decreases the dependence on fossil fuels257; thus, given the fact that Greece is a 
net importer of oil and gas258, WTE development will help to reduce imports, favouring 
domestic production of energy and also conserving national energy resources. Lastly, it 
is evident that by allowing further penetration of WTE, the country will enrich its 
energy mix and promote diversification of energy sources, thus improving national 
energy security.  
Finally, environmental benefits of WTE as opposed to landfills should not be omitted 
from such an analysis. Building WTE units and equipping them with air pollution 
control systems results in lower greenhouse gas emissions into the atmosphere than 
landfilling259 and also prevents serious soil and groundwater pollution, which is closely 
associated with landfills260. In all, those properties provide an efficient manner of 
moving away from landfills, resolving serious sanitation issues whilst placing a less 
heavy burden on the environment. 
The advantages of WTE coexist with several opportunities for the sector, created by 
the European policies on energy and waste. Indeed, as waste partially qualifies as a 
RES, favourable circumstances for WTE stem from the extensive and detailed European 
legal framework, which promotes penetration of RES and phasing out landfills, opting 
for energy recovery instead. This legal environment offers incentives and security, 
which is further consolidated by an additional positive factor: EU targets for 2020 and, 
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most importantly, for 2030 and 2050261 are set to guarantee the permanent nature of 
the turn towards RES, expanding the horizons of energy recovery from waste. Finally, 
EU legal provisions on promotion mechanisms for biomass projects encourage sector-
specific entrepreneurial activity; however, the national support schemes may need to 
undergo a rationalisation process for such an activity to flourish, as will be pointed out 
below262. 
6.2 Negative aspects 
Disadvantages of WTE can be discerned at various levels. From an economic point of 
view, WTE development is certainly hindered by the initial capital costs263, which are 
reported to be three times as high as those of a coal-powered facility264; as regards 
Greece, the composition of waste appears to constitute a further obstacle, since the 
moisture content of Greek MSW is high265, which is documented to hamper the 
performance of thermal units266. Suitable pre-treatment technologies, such as bio-
drying, do exist and they may be implemented to counter this problem267, however 
such additions are bound to increase capital expenditure. 
Environmental disadvantages of WTE are associated with emissions of smoke and ash 
that contain various contaminants, including sulphur and nitrogen oxides, hydrochloric 
and hydrofluoric acids, particulate matter, heavy metals and carcinogens, such as 
dioxins and furans268. Although achieving zero emissions is impossible, not only for a 
WTE plant, but also for any fossil-fuelled thermal unit, research has indicated that, 
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since efficient emission control systems exist269, a considerable decrease of harmful 
emissions of WTE is possible, provided that there is strong political will, combined with 
appropriate legal instruments and strict regulation270.  
Finally, there are disadvantages that refer to the social dimension of this issue. 
Regardless of whether it is attributed to the operation of a WTE unit itself or to the 
alleged bad faith and negligent behaviour on behalf of the operator and the 
regulator271, a certain level of opposition amongst Greek local communities should be 
expected. Concerns pertaining to health, landscape alterations and land depreciation 
tend to give sufficient reasons for protests272, as pressure from local movements and 
NGOs is far from unknown in Greece273. An additional aspect that should be presented 
is the situation described as the Not-In-My-Backyard syndrome, which is defined as the 
active opposition expressed by residents of a certain area against an unwanted 
project, scheduled to be built in their area of interest274. Despite the fact that this 
reaction erupts against a wide range of facilities275, which is not limited to waste 
management or energy projects, manifestations of this syndrome as a source of 
opposition complete the picture of adversities generated by the social factor. Greek 
experience has shown, however, that public opposition reaches its fiercest state when 
the local population stands before a project for a new landfill276. 
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Chapter 7: Conclusions 
After a mere glance at the international literature on waste treatment, one is able to 
realise that there are numerous methods and even more variations of thermal or non-
thermal waste management with energy recovery. Selecting the most suitable process, 
depending on the type and composition of waste, the form of the energy needed, the 
condition of the energy networks available, the climatic conditions and other 
particularities pertaining to a certain location has been made possible by continuous 
technology advancements, whilst the development of more and more efficient 
emission control systems is an integral part of relevant scientific research. On the 
other hand, EU authorities have produced an exhaustive legal framework containing 
principles, laws, regulations, targets and even calculation formulas, able to cover every 
aspect of WTE operations; they also remain vigilant so as to update legislation and 
guidelines according to scientific progress. Bearing all this in mind, light should be shed 
upon the reasons why such favourable circumstances remain unexploited in Greece. 
Greek laws on waste may have been harmonised with EU legislation, but it appears 
that complete harmonisation has only taken place regarding the letter of EU 
legislation, whereas its spirit remains partially unapplied. This conclusion can plausibly 
be drawn by the fact that, under the Greek legislation, the biodegradable fraction of 
waste receives less favourable treatment than any other substance qualifying as 
biomass and thermal processes of waste are sidelined277. Therefore, an explanation of 
this situation must be attempted at this point. It has been asserted that the absence of 
thermal treatment of waste in Greece results from the lack of political will and the 
misinterpretation of the public opinion on it278. In an attempt to vividly illustrate the 
situation, this dissertation extends this sound argument a little further and expresses 
the view that those two elements actually interact: Greek authorities tend to falsely 
believe that the prospect of a thermal treatment plant utterly appals the public or, at 
least, miscalculate the level of social reaction279, thus they associate its construction 
with a great deal of unwelcome political cost; as a result, political reluctance stems 
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from the fear of consequences. On the other hand, despite all the technological 
developments of the recent decades280, the public opinion observes that Greek 
authorities are still hesitant to allow or promote thermal treatment methods. 
Therefore, the assumption that this happens because environmental and health 
hazards are still high is the logical consequence, which leads to the voicing of 
objections. The outcome is a mutual influence between political unwillingness and 
social reaction, strikingly resembling the pattern of a vicious circle. 
An additional observation is that, as things stand in Greece, all the disadvantages of 
WTE examined281 act simultaneously as barriers, yet not all advantages are perceived 
to equally create opportunities. Environmental threats and social opposition tend to 
be overstressed, whereas environmental and economic benefits tend to be belittled, 
as the Greek administration appears perceptive in finding stumbling blocks but 
parsimonious in acknowledging any opportunity. This unbalanced approach of the 
issue finds its place in additional aspects of the national energy and waste policy. For 
example, Greece professes to combat environmental pollution, listing the preclusion of 
thermal processes of waste as part of such efforts; at the same time, it continues to 
largely rely on coal for its energy production282, despite the fact that coal releases 
significantly higher levels of pollutants283. Moreover, the country considers coal a 
strategic national asset and perhaps it has valid reasons for that284; yet, it fails to 
acknowledge the full scope of WTE operations as an auxiliary energy source, which 
would provide solutions for the waste management sector as well. Finally, landfills - 
both legal and illegal ones - and treatment of hazardous waste have been documented 
to be a persistent problem for Greece, leading to an observed poor environmental 
performance, characterised by numerous infringement cases against the country285; 
however, the Greek authorities appear to turn a blind eye before the potential of WTE 
to contribute towards the rectification of this situation. The paradoxical image 
produced by these findings highlights the fact that Greece treads a fallacious path, 
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which should change sooner rather than later. Thus, the final step is to propose a 
course of actions that will improve the performance of the country in multiple levels.    
Firstly, it should be stressed that by no means does this dissertation suggest that waste 
management operations should violate the waste pyramid; on the contrary, its main 
notion is that Greece should adopt a rational, efficient and fruitful approach of the 
waste hierarchy, which will provide solutions rather than create adversities. Thus, 
materials which are able to be recycled must not be directed to WTE units or, even 
worse, landfills. Yet, the main subject of this study revolves around the question of 
what should be done with non-recyclable waste, the largest part of which, as things 
stand, is deposited in legal or illegal landfills. The first step would be a decisive 
legislative intervention centred on two focal points: Quantitative convergence of the 
reference prices of the current FiP scheme regarding RES, so that the prices of 
biodegradable fraction of waste approximate those of the rest of biomass286; and 
substitution of the provision regarding the definition of energy recovery under the 
Greek NWMP, so that thermal processes are declassified as entailing high 
environmental impact and thenceforth receive equal treatment with their non-thermal 
counterparts287. As the Greek NWMP must be re-evaluated by 2021 at the latest288, it 
is the recommendation of this dissertation that Greek authorities reassess the 
situation and rationalise the legislation, so that potential investors in WTE are 
attracted. 
If the Greek administration resolves that the advantages of WTE outweigh its 
disadvantages, strategic planning is necessary not only to attract investors but also to 
inform and involve the public as much as possible, as this is reported to be one of the 
key conditions of public acceptance289. Thus, if all difficulties are overcome and a 
project is to enter its implementation phase, permanent contact with local 
communities should be established and a subsequent period of consultation with them 
must be initiated. If opposition arises, a prudent strategy to tackle pressure is to 
ensure that the project will be developed and operated employing the best available 
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techniques290 and to disseminate pollution control measures, which should ideally be 
reinforced with regular checks during the entirety of the life cycle of the unit291. 
Additionally, the prospects of employment offered by such a project will favour the 
creation of a profound social bond between it and the local communities, which is a 
key ingredient of social acceptance. It should also be noted that, although scholars 
have argued that objecting NGOs and public opposition only exert a feeble influence 
on relevant matters in Greece292, this part of society is by no means to be ignored. On 
the contrary, involving those expressing unfavourable opinions in the decision-making 
stage and treating them with respect entails a tangible probability that they change 
their disposition from that of ardent opponents to that of well-informed and 
supportive individuals. 
All things considered, the purpose of this study is not to suggest that Greece should 
suddenly become bristled with WTE facilities. However, as statistics indicate, the 
existence of what few non-thermal facilities in the country does not suffice to reverse 
the image of a state that rates poorly as regards the European environmental 
standards293. Thus, three or four thermal units, strategically located in the vicinity of 
large urban agglomerations294 would be an essential part of an integrated waste 
management solution encompassing waste collection, separation and treatment, with 
energy and material recovery from non-recyclable waste as one of its main features, 
thereby constituting a rational implementation of the waste hierarchy. As a final word, 
it is fair to conclude that European legislation and  entrepreneurship trends count as 
valuable allies for the development of WTE in Greece, whereas the missing elements 
are a perfectly aligned national legislation and a significant improvement of public 
awareness and involvement; should those conditions be met, Greece will strengthen 
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its chances of introducing new waste management practices, entailing considerable 
benefits in multiple respects. 
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